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Mountain Waves 
Strong Wind 
Mountain Waves 
Kim Seng 
Andes Mountains     Cerro Pachon, 
2715 m 
30.2°S, 70.7°W     Gemini Observatory 
 
 
 
Andes LIDAR Observatory 
     Installed Aug 2009: 65+ months       
1100+ nights of data  
 
Andes LIDAR Observatory 
CCD imager 
 
OH layer: ~87 km 
Example OH Analysis 
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OH Temp Avg = 188.2  ±  0.4 
Std.dev. =  7.6 Variance 
Mountain Wave 
Forecasting Model 
(Jiang et al., 2002) 
Increased temperature variance  
during winter months 
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OH Temperature Variance 
(Reisen and Scheer, 2004) 
OH Temperature variance increases in 
winter months at other nearby site 
indicating possible presence of mountain 
waves. 
El Leoncito, Argentina 
Andes Lidar Observatory 
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Increased wave activity in winter  
observed from ground 
 
 
 
SABER instrument 
Sounding of the Atmosphere using Broadband Emission Radiometry 
 
Aboard the TIMED satellite 
sABER data 
Measure temperature in zone 
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Method from John and Kumar, 2012 and Jiang, 2002 
background tidal profile 
instantaneous profiles 
Gravity wave 
perturbation Revealed 
Growing wave travelling upward 
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2010 temperature variances 
over the Andes 
87 km average: 9.6 K2 
Winter 
 
 
 
Increased wave activity observed  
from space during the winter  
along with fall and spring 
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Ground Measurements 
 
Jonathan Pugmire 
PhD Candidate, Physics 
jon.pugmire1@gmail.com 
@jonpug 
 
References 
•  Eckerman, S.D. and P. Preusse (1999), Global Measurements of Stratospheric Mountain Waves from 
Space, Science, 286, 5444, 1534-1537.  
•  Fritts, D.C., and M.J. Alexander (2003), Gravity wave dynamics and effects in the middle atmosphere. 
Review of   Geophysics, 41, 1/1003. 
•  Goldman, A., Schoenfeld, W.G., Goorvitch, D., Chackerian Jr., C., Dothe, H., Me1en, F., Abrams, 
M.C., Selby, J.E.A. (1998), Updated line parameters for the OH X2 П -X2П (v",v') transitions. J. Quant. 
Spectrosc. Radiat. Transfer, 59, 453-469. 
•  Jiang, J. H., Wu, D. L., & Eckermann, S. D. (2002). Upper Atmosphere Research Satellite (UARS) 
MLS observation of mountain waves over the Andes.Journal of Geophysical Research: Atmospheres 
(1984–2012), 107(D20), SOL-15. 
•  John, S.R., and Kumar, K.K. (2012), TIMED/SABER observations of global gravity wave climatology 
and their interannual variability from stratosphere to mesosphere lower thermosphere, Climate 
dynamics, 39(6), 1489-1505 
•  Meriwether, J.W. (1984), Ground based measurements of mesospheric temperatures by optical 
means. MAP Handbook 13, 1-18. 
•  Pendleton Jr., W.R., Taylor, M.J., Gardner, L.C. (2000), Terdiurnal oscillations on OH Meinel rotational 
temperatures for fall conditions at northern mid-latitude sites. GRL 27 (12), 1799-1802. 
•  Reisin, E. R., & Scheer, J. (2004), Gravity wave activity in the mesopause region from airglow 
measurements at El Leoncito. Journal of Atmospheric and Solar-Terrestrial Physics, 66(6), 655-661. 
•  Remsberg, E. E., et al. (2008), Assessment of the quality of the Version 1.07 temperature-versus-
pressure profiles of the middle atmosphere from TIMED/SABER, J. Geophys. Res., 113, D17101, doi:
10.1029/2008JD010013. 
•  Russell III, James M., et al. 1999, Overview of the SABER experiment and preliminary calibration 
results. SPIE's International Symposium on Optical Science, Engineering, and Instrumentation. 
International Society for Optics and Photonics Conference 
•  Taori, A. and M.J. Taylor (2006), Characteristics of wave induced oscillations in mesospheric O2 
emission intensity and temperature, Geophys. Res. Lett., 33. 
•  Zhao, Y., M. J. Taylor, and X. Chu (2005), Comparison of simultaneous Na lidar and mesospheric 
nightglow temperature measurements and the effects of tides on the emission layer heights, J. 
Geophys. Res., 110, D09S07, doi:10.1029/2004JD005115. 
•  Zhao, Y., Taylor, M.J., Liu, H.-L., Roble, R.G. (2007), Seasonal oscillations in mesospheric 
temperatures at low-latitudes. JASTP 69, 2367-2378. 
Atmospheric Gravity Waves 
Sergiu Bacioiu 

Into the Mesosphere 
All-sky Images courtesy of Alan Liu, University of Illinois compiled by Neal Criddle 
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Step 3: At each height estimate 
waves with wavenumber 0-6. 
 
 
Step 3: At each height estimate 
waves with wavenumber 1. 
 
 
Step 3: At each height estimate 
waves with wavenumber 2. 
 
 
Step 3: At each height estimate 
waves with wavenumber 3. 
 
 
Step 3: At each height estimate 
waves with wavenumber 0-6. 
 
 
Mesospheric Temperature 
Mapper 
  Sensitive bare CCD Imager developed to 
measure mesospheric temperature variability 
using airglow emissions. 
 Field of view ~90°,  (180 x 180 km at 90 km 
altitude). Sequential observations (30 sec. 
exposure) of : 
•        - NIR OH (6, 2) Band ~ 87 km 
•        - Background (~857.5 nm)  
 Cycle time: ~ 3 min per OH temperature 
determination. (Precision ~2K). 
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